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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 3, 4, 7, 9, 10, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,140,141 to Davidson in view of U.S. Patent 6,251,706 to Paniccia. 

Davidson discloses a system comprising: 

a duct adapted to be coupled with an electronic device, wherein the duct forms one side 
of the duct; 

a coolant flowing through the duct so as to cool the electronic device; and 
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a photon detector (radiation detector 145) located adjacent to the duct for detecting 
photons emitted from the electronic device; 

wherein the duct and coolant are at least partially transparent to photons with 
wavelengths above 3.6 microns (greater or equal to 1 micron, see column 2, lines 58-60); the 
coolant is either water or a perfluorocarbon; the duct comprises a window; and the device 
includes a protecting outer layer (is packaged) (see figures 2 and 3; column 2, line 30-column 3, 
line 2; and column 3, lines 39-49). 

Furthermore, Davidson discloses that photon detector detects the photons from the device 
during operation of the device under conditions for which the device is designed, and uses the 
detected photons to determine the voltages of the device. 

Davidson does not disclose the duct being made of at least one of polished silicon, quartz, 
sapphire, glass, and diamond; and the system comprising a processor coupled to the photon 
detector for generating a thermal distribution of the device based on the information from the 
photon detector, wherein the photon detector captures thermal information from the device 
during operation of the device vmder conditions for which it is designed, the photon detector 
being an IR camera. 

However, Paniccia discloses a system for testing an electronic device during operation by 
detecting photons (IR radiation) from the device through an IR-transparent window (520) made 
of diamond, silicon, or sapphire that is coupled to the device (502). The material of the window 
is thermally conductive, and is chosen depending on the heat removal requirements of the device 
(see column 5, lines 51-65). A photon detector comprising an IR camera (760) is located 
adjacent the device to detect the photons emitted by the device for use by its processor in 
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generating a thermal distribution (thermal map) of the device, the camera capturing thermal 
information from the device during operation of the device under conditions for which the device 
is designed. Paniccia discloses that it is known in the art to determine the voltage levels of the 
device as well as thermal information of the device by detecting photon emissions from the 
device when testing the device at its operating capacity, and that the IR camera (760) of his 
embodiment can determine the voltage levels of the device as well as thermal information. The 
thermal information is important since it allows proper thermal regulation of the device to 
prevent thermal degradation (see figure 7D; column 1, line 66-column 2, line 9; column 2, lines 
26-35 and 43-55; and column 7, lines 13-37). 

Referring to claim 7, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the system disclosed by Davidson by replacing the 
window with a window as taught by Paniccia, in order to provide a window having a desired 
thermal conductivity to remove heat depending on the heat removal requirements of a particular 
application, and since the particular type of material used to make the window is only considered 
to be the use of a "preferred" or "optimum" material out of a plurality of well known materials 
that a person having ordinary skill in the art at the time the invention was made would have been 
able to provide based on the intended use of applicant's apparatus, i.e., suitability for the 
intended use of applicant's apparatus, which in this case is to provide a window that is partially 
transparent to photons with wavelengths above 3.6 microns, as taught by Davidson and Paniccia. 
See In re Leshin, 125 USPQ 416 (CCPA 1960), where the courts held that a selection of a 
material on the basis of suitability for intended use of an apparatus would be entirely obvious. 
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Referring to claims 3, 9, and 10, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the system disclosed by Davidson and 
Paniccia by replacing the photon detector with a photon detector as taught by Paniccia, in order 
to also determine the thermal characteristics and generate a thermal map of the device from the 
detected photons to prevent thermal degradation. 

4. Claims 5 and 6 are rejected imder 35 U.S.C. 103(a) as being unpatentable over Davidson 
and Paniccia, as applied to claims 3, 4, 7, 9, 10, and 29 above, and further in view of U.S. Patent 
5,349,499 to Yamada et al [hereinafter Yamada]. 

Davidson and Paniccia disclose a system having all of the limitations of claims 5 and 6, 
as stated above in paragraph 3, but is silent as to the type of perfluorocarbon used, and therefore 
does not explicitly disclose the coolant being one of alkanes and perfluoroalkanes, or one of 
perfluorooctane, perfluorohexane, octane, hexane, and carbon tetrachloride. 

However, Yamada discloses that perfluorooctanes and perfluorohexanes are known 
perfluorocarbons used as liquid coolants for semiconductor devices, and that other 
perfluorocarbons having the formula CnFn+2 are also useful as liquid coolants for cooling 
electronic devices (see column 1, line 58-column 2, line 2; and claim 9). 

Referring to claim 5, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the system disclosed by Davidson and Paniccia by 
using perfluoroalkanes as the liquid coolant since perfluoroalkanes have a molecular formula of 
C24F50, and Yamada teaches that perfluorocarbons having the molecular formula CnFn+2 are 
useful as liquid coolants for use in cooling electronic devices. 
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Referring to claim 6, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the system disclosed by Davidson and Paniccia by 
using perfluorooctanes or perfluorohexanes as the perfluorocarbon, since Yamada teaches that 
these are known useful liquid coolants for use in cooling electronic devices. 

5. Claims 15, 16, 19, 21, 22, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Davidson in view of Paniccia. 

Davidson discloses a method for detecting photons (IR radiation) of an electronic device 
during operation, the method comprising: 

detecting photons from an electronic device during operation of the electronic device 
using a photon detector (IR radiation detector 145), and the photon detector is adjacent to a duct 
comprising a window that is adjacent to the electronic device; 

wherein the photons are indicative of a thermal characteristic of the electronic device 
(infrared radiation is thermal radiation and therefore indicative of temperature); the electronic 
device forms one side of the duct and a coolant comprising water or a perfluorocarbon flows 
through the duct so as to cool the electronic device; the duct and the coolant are at least partially 
transparent to photons with wavelengths above 3.6 microns (greater or equal to 1 micron, see 
column 2, lines 58-60); the photon detector captures the photons from the device during 
operation of the device under conditions for which it is designed; and the device includes a 
protecting outer layer (is packaged) (see figures 2 and 3; column 2, line 30-column 3, line 2; and 
column 3, lines 39-49). 
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Davidson discloses the method using the detected photons to determine the voUages of 
the device, but does not disclose the photons being used to detect a thermal characteristic of the . 
device; the duct being made of at least one of polished silicon, quartz, sapphire, glass, and 
diamond; generating a thermal distribution of the device based on information from the photon 
detector; and the photon detector being an IR camera. 

However, Paniccia discloses a system for testing an electronic device during operation by 
detecting photons (IR radiation) from the device through an IR-transparent windov^ (520) made 
of diamond, silicon, or sapphire that is coupled to the device (502). The material of the window 
is thermally conductive, and is chosen depending on the heat removal requirements of the device 
(see column 5, lines 51-65). A photon detector comprising an IR camera (760) is located 
adjacent the device to detect the photons emitted by the device for use in generating a thermal 
distribution (thermal map) of the device, the camera capturing thermal information from the 
device during operation of the device under conditions for which the device is designed. Paniccia 
discloses that it is known in the art to determine the voltage levels of the device as well as 
thermal information of the device by detecting photon emissions from the device when testing 
the device at its operating capacity, and that the IR camera (760) of his embodiment can 
determine the voltage levels of the device as well as thermal information. The thermal 
information is important since it allows proper thermal regulation of the device to prevent 
thermal degradation (see figure 7D; column 1, line 66-column 2, line 9; column 2, lines 26-35 
and 43-55; andcolumn 7, lines 13-37). 

Referring to claim 19, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the method disclosed by Davidson by replacing the 
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photon detector with a photon detector as taught by Paniccia in order to also determine the 
thermal characteristics and generate a thermal map/distribution of the device from the delected 
photons to prevent thermal degradation. 

Furthermore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the method disclosed by Davidson by replacing the 
window with a window as taught by Paniccia, in order to provide a window having a desired 
thermal conductivity to remove heat depending on the heat removal requirements of a particular 
application, and since the particular type of material used to make the window is only considered 
to be the use of a "preferred" or "optimum" material out of a plurality of well known materials 
that a person having ordinary skill in the art at the time the invention was made would have been 
able to provide based on the intended use of applicant's apparatus, i.e., suitability for the 
intended use of applicant's apparatus, which in this case is to provide a window that is partially 
transparent to photons with wavelengths above 3.6 microns, as taught by Davidson and Paniccia. 
See In re Leshin, 125 USPQ 416 (CCPA 1960), where the courts held that a selection of a 
material on the basis of suitability for intended use of an apparatus would be entirely obvious. 

6. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Davidson and Paniccia, as applied to claims 15, 16, 19, 21, 22, and 30 above, and further in view 
ofYamada. 

Davidson and Paniccia disclose a method having all of the limitations of claims 17 and 
18, as stated above in paragraph 7, but are silent as to the type perfluorocarbon used, and 
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therefore do not explicitly disclose the coolant being one of alkanes and perfluoroalkanes, or one 
of perfluorooctane, perfluorohexane, octane, hexane, and carbon tetrachloride. 

However, Yamada discloses that perfluorooctanes and perfluorohexanes are known 
perfluorocarbons used as liquid coolants for semiconductor devices, and that other 
perfluorocarbons having the formula CnFn+2 are also useful as liquid coolants for cooling 
electronic devices (see column 1, line 58-column 2, line 2; and claim 9). 

Referring to claim 17, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the method disclosed by Davidson and Paniccia by 
using perfluoroalkanes as the liquid coolant since perfluoroalkanes have a molecular formula of 
C24F50, and Yamada teaches that perfluorocarbons having the molecular formula CnFn+2 are 
useful as liquid coolants for use in cooling electronic devices. 

Referring to claim 18, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the method disclosed by Davidson and Paniccia by 
using perfluorooctanes or perfluorohexanes as the perfluorocarbon, since Yamada teaches that 
these are known useful liquid coolants for use in cooling electronic devices. 

Response to Arguments 
7. Applicant's arguments regarding claim 7, and the declaration under 37 CFR 1.132 filed 
9/26/06 have been considered but are moot in view of the new ground(s) of rejection. 

Referring to claim 19, Applicant's arguments that there is no reason to combine Davidson 
with Paniccia because Davidson is not directed to measuring thermal distributions of chips, and 
Paniccia does not show or suggest a cooling system that uses coolant flowing through a duct so 
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as to cool an electronic device, as recited in claim 19, are not persuasive because one cannot 
show nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co,, 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Furthermore, Applicant's arguments that there is no reason to take the IR transparent 
window material from Paniccia and exchange it for the upper window of a cooling duct in 
Davidson, or modify Paniccia in view of Davidson, are not persuasive because the rejections are 
not based on replacing the material of the Paniccia window with the material of the Davidson 
window. Instead, the rejections are based on replacing the material of Davidson's window with a 
material as taught by Paniccia, i.e., modifying Davidson in view of Paniccia. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a), 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is niailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 



Application/Control Number: 10/699,399 



Page 11 



Art Unit: 2859 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mirellys Jagan whose telephone number is 571-272-2247. The 
examiner can normally be reached on Monday-Friday from 1 1AM to 4PM. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Diego Gutierrez can be reached on 571-272-2245. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



MJ 

November 28, 2006 




Diego Gutierrez 
Supervisory Patent Examiner 
Technology Center 2800 



